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[ mm 1 1 *s y n ymm-ffifcz tuzm i 

Ta 2 O s> B ST N SrTi 
0 3s PbTi0 3 . PZT. PLZT, Y 2 0 3 . CeO 
2 , Nb 2 CV TiOj, ZrOj, Hf0 2 , Si0 2s 
S i Nfcitf S i 3 Nffr&Srftff J: 92!S?$:h.6 1 4fc 
tt2J3LhJ: 9 i t "TillWia 1 (ciEtt^ 

[fi*JS3] friB$2ttfftt&uR, Hhim&mmti 
y 3 sit 

1 2£f22Kfa»i^£ft*i% 

[«*«4 1 mmmiiA uni.co.cu. 

Mo, Rh s Pd N Sn, Au, Pt, RutiXl/lr 

i, TiN, TiAIN, TaN, TiSiN, WN, 
WBN, CoSUi£l/Wfre>%l%t£mMZtlX& 
9. IWEWWHWlflHiRuO,, Rh0 2 HXX/l rO 

[ m$3 5 3 ire* i «a±fc:irE» 1 «fto»iB * 
■ftifr i mztm<r)¥m&m?. 

[ mm 7 ] MCRtwwii(?jniMH£(c * o 
sftfcircftii t zmb-tmm 1 -6^^ 
3&»iat:iBa<o**«*F. 

x t b ^W^mth^XhhZ b £ 

\mmv ] v u 3^jR««T«*s<ifc*^^^ 
mb-rimim?. 

i mm i o i iflE±amtt&flUL im&&mm 
^m®b*mm<v-v>?isti.Kxoi'V 



o vfcbifimdWtfLZtitzzmtxbhz t zw&b-r 
m$mi i ] miT&9m±izmzT&nm<7)m 

mm 1 2 3 wieKjefljitt^y 3 ^iwut. ^y 

mm \ uzafflc?>*m#m?. 

mm 1 3 ] ffifflmMB±K?fl&t&& * o» 

JSSflfclRT**ii:*1*ai: , t4IWi«9~l 2cW 
[ft#JS 1 4 3 mlBS^W^atif-^ yA*-{cRi5 

/fx b a-- isyptfx b immurtt^mvh &zb 
mmbtmmi 3fciEtt<o¥awt*f. 
mmi5] i/v?ywib.mii'V?v : m± 
izBumimfcmixM&ztitzy- hMutt . m 
wf- bmmm±izm^titzmM^ y 3 ym. x ott 

mm 1 6 ] wsty- vwms&mk. im&-&m 

BBSaW** v^aflWi: TOHW* K - bry^^fifc^y v 
y 3 y^t 36*«a3B«SitfcZMK7* !><! t Sr^Si: 

[ 17] mis ^ y 3 yasLtfciBiiiE ^ u 3 >a 

*ai 6fcie»oimifl*?. 
[n^g 1 8 ] fiiB^«i^ y 3 ^ y 
3 ymmxMz\tit><n^m:h izb *w&b t& 
mm 1 7 £sana¥*flc*T. 

[fS*« 1 9 ] WEy- MfiKIWiH^ail^Kfet J: 

y wfontitzmx-b zzbtmb thrnm 1 5-1 
[is*ia 2 0 ] mm=Fmmmt^yt^zm 

Hx bn- i?yy#x b ZWm&th WkXh S>zb 

zmbtmmi 9(=iemo^«!S-?. 
mm 2 1 3 *m&mLtiz ^ y 3 ymmx-ffi®. 

Ztitz® 1 . MBflt 1 WfchK. 

mmt c , Me>- y 3 y3MMrc«iR$ ixTtm 1 m 
^&mm#±%\.<%2w&zmf&.irhfmb as 

im$m 2 3 mfflmftmiTfrs-v&mm. 

T^S-^A^K^, Ta 2 0 6 , B ST, SrTiO 
3 , PbTi0 3> , PZT. PLZT, Y 2 0 3 . Ce 
0 2 . Nb 2 0 5 ' Ti0 2 . Zr0 2 . HfOj. Si 

o 2 . sim5£vsi 3 N t frt > %m£mmti& 
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imm 2 3 ] MESS 2 nmism®. w;m&mm 
ti£imn®m:mfrt>%&®x miRZti& 1 1, t< 

tt 2 tLhi ifcli^Ua^fliKiOttWB 
S v^MtJH t ^fflfaW Y - kf y^Sfuttf 'J v 'J 

6ft*H2 1 *fctt2 2 CE»VN9*3IHF<^EaS- 

a. 

[m$32 4] ne&wRUA i . n i . c<>, c 

u s Mo, Rh, Pd, Sn, Au x Pt, Rufc«ktf 

i rt-^hm^mmiixm . mtmm^±mm. 

tiTi N T i N x TiAl N, TaN, T i S i N , W 
N. WBN, CoS i&XVWfrteZmXOMfRZtl 
XtfZ*). HfSSttttiMtBBiRuOj. Rh0 2 fcj:tfi 

imm2 5 ] mm i mie 
uzmtzztmmt-tmxm i~24o 

3 y»urx»4iiifeo«^ircjb« z t mmt ? ft 

[fiM 2 7 ] «fflmflJtttffi?ffi£*&£ J: o?e 
Jfctft £ k *W6kk1rimm2 1 *><o 2 6 W^f *i*> 

i EfciEK^^^y^itm 

#x t a- wynx k *mdm&th-mx'hh z k 
&mk +hmm2 1 izm®<vm#m?<?>wm% 
m. 

[MRRJB2 9] mmmmmmmmk^mk 
>m*tz>zk*m.kthffim2\^2s<r)^-nx 
& i m^imco^mim^wmum. 

ft&pgfc, IffiMfHRhlc. ^'JayJMMraiJRS 
a?&»J«f 6gWfc *^-C«* £ 1 £#*fii:-f ft¥© 

[it*JB3 1 j ffiE±sinKWi&KBL ffiftfi&iuR 

« 2 H±Tft ft *» , * tt ^ u a > ± o mm®. 
a*** b^wnij: TtHW h - if y ^ y 3 

[19**3 2] tt£T»TO*&J£?ftBI&ft. fife 



[ Msg 3 3 1 tKBsiMm* *s y 3 xiit ^ y 

M**3 2 KiEf^gf^^gBtm 

«-rft£t^^sfc-rft«*«3 o~3 3^^-m^i 

fix t a-- vyyux k £M<xmi-&Jrmx'b&z k 
m. 

mm 3 6 ] mimmmmmmmk. m. 
9sm&?&zki¥mk?hn£i%3o^3 5wfii 
» i mtztmn^mww&im. 

try- htttuB&gj&tftgWfc . Mey- mssk 

mmm tmk astsz t ztmki-mmm? 

[ fit *JH 3 8 3 Mil?- hMi&JRJi, mW&kW, 

<tt2ja±T**j6». ifctt^yayaHwtiOttws 

ftti*«3 7t:Ea<o i Nw»*p«wittra. 

jfi*»SKtft3c3gftJs*»flWft£ k mmk-tm 
m3 7t tea 3 8 izmm^mm^mmm. 

I 0 3 tt£££ftKli v y 3 >BMUI. v y 

M«JB3 9 (clEm^^^^^cOSji^a. 
imm4 1 3 buIE^- MfiKlWjiS^VIiMtffiCJ: 

VMfctz>zkifflkk+hmm7~~4ow-rti 

l JSiclEf!o^*^^iSjt^rffi. 
[ff*«4 2 3 firfE?- htenHR^Atftisntt. 

a»MSl*"tft£t*««k1-ftll«JB3 7-4 1W 
[000 13 

Wmnmiz® *) . J: 0PL< Jix y 3 yJMMr*T«* 

R> <offisittt*i«ij±s-wift^©^^a^«o3Sii 
^rffifciw-tft. 

[00023 
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[ o o o 3 ] t z «ffi.L««Si: Taws* *>ra 

[0004] *+^*«afcfcVvctt8HMMI 
*V*V*7WHUI (Ta 2 0 6 ) *f>BSTR (BaSr 

t i o 3 ) mmmb vcnmth-mm^htix 

H*. L*»U 9V?m?m (Ta 2 0 5 ) ^BSTjg 
(BaSrTi0 3 ) fc HofcJfflWttBteSUfl-*-** 
, 38£ US * - W ^ fcft fcftlg* jftbn 

LTffiJWfc, tfUi'yavWfcmttllfcaJHIf 
IBM*** 1 ). sK'JS'yavfcMtel/CttJflU B ST 

[0005] •ecc, flawt^wt^TJ: oflKutie 
mmTmw&b ixm-t&m&iz, ztitxm. 

[0006] 

[ o o o 7 ] x. *m^m^mmmmpmto 
m^mmmzm-ti z t teas . 

[0008] 

lz , *f6#W&fl*Fli5' >J a yjMMttfftSS iifc 

ta^y a>mnxffifcztifzmim®£ oftwuiw 
[0009] mtrnmmTj\s$-vA.®ttm. 



%-*7M.-fcmm. Ta 2 0 5 , BST, SrTi0 3> 
PbTi0 3 , PZT, PLZT, Y 2 0 3 , Ce0 2> N 
b 2 0 5 , Ti0 2 , Zr0 2 , Hf0 2l Si0 2 , SiN 
tiXlfS i 3 Uti)>t>%m£ QMRZtli 1 4fctt2ia 

[0010] fflfi!ft2«Wi£ltlt. iSffiL^&JIRfcJ: 
WWttBMklH*»4>**»J: OUffiSfi* 1 fc L<tt2 
Ohio****, ifcJiinE^UayaMWAOttWl 

a >Ri: mm®.* titzZMMX'h IZkmtl 

[0011] line^SRtiA l,Ni,Co,Cu,M 

0, Rh, Pd. Sn, Au, Pt, Ru&it/I r*> 

^mxmmttxm. mmm^mmuT 

1, T i N, TiAl N, TaN, TiSiN, WN, 
WBN, CoS iisXrfWfrbKimX'OMIRZtiXlS. 

0. ffiflESW^UWiRuO,. Rh0 2 fcj:tf I rO 

[0012] nuiam i HfiLhtwWiem 1 

[0013] msg&mtisv 3 yiwiaL a y 

[0014] mimmftmm^mm^miz x 

[0015] mmTmmsmtei-vy^-izKmx 
t^- ; jyy#xb&m<x® ; &-$-z>ijmxb$>zki)W 

[0016] *mfami±lzisV a y% 

mx-mfcZiitzm 1 %mm&-*h$Mb . mm 1 

»fc . «WB»W*l?IU:fc:. MBv y a y^ft«Tli«§ 
1 «& J: Ott*W»*»** v«2«tt*»jSt * 

mb z<kts*m»m?<?>wmmx'hz. 
[ooi7] mmm&mtT)\s$-vmim. 7>v 

i-VJ>*fflm). TaiO s . BST, SrTi0 3 , 
PbTi0 3> PZT\ PLZT, Y 2 0 3n Ce0 2 , N 
b 2 0 5s Ti0 2 , Zr0 2 . Hf 0 2 . Si0 2 , SiN 

[0018] nOS2«S(2^IUII. iSSl^^JiRfei 

tmnmm^h^mx mmztiz, 1 1 l <t±2 
mt mmmmntzzAmxh hzb mt u\ 

[ 0 0 1 9 ] Uffi&SUWiA 1 , Ni, Co. C U> M 
Rh, Pd, Sn, Au, Pt, RuHXlfl r#> 

1, TiN, TiAIN, TaN, T i S i N, WN, 
WBN, CoS U5£lPNfrL>%&m£ r )MiRZtlXf& 
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9, firtes«ttiHfcffii{iRuo 2 . Rho 2 fci:r/i ro 
[0020] mim i mzm-t&mm. mzm i 

[0021] KriB^bSWi^'J n >mm. way 
mimxitztibm&mx-bzzbmt u\ 

[0022] mmmmim?mwmmz£ mm 
hztmtLw 

[0023] 1i@aK?«i»8&tf-* y*-\,zm&jfX 
b a'- ^y/tfx k £«&ffi&-f l^ffiT* Sit 

[0024] mm%%w.mmm-hm\k. imam 

ZtZZbrntL^. 

[ o o 2 5 ] ±tam**+w*&mi-i t 
*n. uiE»i«ffav*2m»iT»ttaw f ±ani 

£k#tt, fraEWi«aav»2«stt^y3>'ffls», 

[00 26] 

S>6#, ^-W^tajBSfiSk&tt, *-va-j^<9 

h ^M* { frta««*Mc , y- htttfneii 2 nm 
[00 27] Hi asvm&mfc#¥*M 1 <OHJ£^ 

[0 0 28] BHtteV^tt#+^^«Kftt*tft* 
fcWfcflWfTIMlft-***, ±31 Lfc J: 3 |c h ? 

*X/C*4. H 1 WHHSfliS 1 «ffik l/C0tttf 

^«±antffi3 9kt*tf. bit, 3 2temfflim 

■to*?. 

[0029] T1WS3 SttEJWEdttt^OW^ 
yztitzXV is*) a ymx-ffifcZtiZ . 

[0030] mt#m 3 7 iiTanw± 3 3 cgftft* 
*<Ktttti/c»jRS*i, ■t ; F«iWifir»*r*ii:*» 



StCli, TMA [Al (C 
H 3 ) 3 ] , A 1 (CH,) CI, Al C l 3 &k?>7^$ 

tttfWt-S'Xfct*, H 2 0, N 2 0, N0 2 , 0 3 &k* 

^fcaOEt-^fcttffl-C&S. K^«^*Sk LT 
{iHfilxh' , ^Jfv— (At om i c Layer E 
P i taxy) , t^?y7?mfS(cyc 1 i 
c CVD),f^yWfIfft(digital 

cvd) , AicvD%b'&mmm&mm?z 
*. m*mrnm$*\y^-fcKmjixb^- 
isyrffxbzm&mm-hmizm^&zbtfm l 

ft, Ta 2 0 6> B ST (BaSrTi 0 3 ) , SrTi 
0 3 , PbTi0 3 , PZT (PbZrJi^.Oj) , 
PLZT (LaTK-eyySftfcPZT) , Y 2 0 3 , 
Ce0 2 , Nb 2 0 5 . TiO,, Zr0 2 , HfO z , Si 

o 2 , s iNtj«tt^s i 3 N i frt>%m* t )m.ztih 
itMt2W±frt>mmti?>zbmti\,\ 
[0031] ±mmm 39ii^'j3 ymatvmj&zti 

£=5rl>PJ: OiMIRSftS 1 1 L<tt20LJ: DfiKI>*\ 

'J 3yKk3WH^jftS*ifcZMR?a*£ k*«if * L 
v\ iftWCli, &Jg)ik LTJiA l , Ni, Co, c 

u. Mo, Rh, Pd, Sn, Au, Pt, Ru, Ir 

co&mm. an&s&URk ixitT i , t i n, t i a 

IN, TaN. Ti S iN. WN, WBN, CoSiX 

jiwco&sn, mmmmbixitRuo^ Rho 2 

X(4I r0 2 frt>%&mtfmift>tl&. ttzZW&bL 
T«, A 1 SrkV)firf2&Ji!BI, T i N^rk'^lSBl^* 
fcliRu0^i:'«i«iWft*«H-ty/ 

[0032] ^OJ: 5 t±35«ffi3 90ft*M»S-, T 

[ 0 0 3 3 ] § *»f»VNi#3imi* fAi/^ 
<0T8I5«S3 3±K, Tffl«fi^*lB*»lcttS-<i:T«r 

mmfom 7<rwi&t:m>fc-ti$fflW3 5 

gpm«g3 3±£i^zti&Bumm*mi&<7y&&. 
miT&nm3 3cDmim&<tz*tm*m. m 

[00343 m2^mmmm^com2<7)mmB 
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[0035] xwm^nmm&evmvm^t v 

lmffitLresi. mm. ^y, y-ymzzcoTMmv 
v-t>72ixt:i'Vzi>&m6 it, mmfoi&t ix 

V-hmm65t. ^2mfiifcLTy-h««g6 7i: 

[0036] bp*>. xgpno^nmifoBBntmftm 
=f-\m i commmt itmi t. >mi e i # 

T$mi&3 3fc*«;U y-hm^6 7^±g|5«fii3 9 
h' - £ yfffi&X'fo -5 X . V-XX.teFl'-yfl®^ 
[0037] y- h*fci§II6 5 JiraK%£JI&ffiil&-ri, 

2 0 6 , BST n SrTi0 3l PbTi0 3s PZT\ P 
LZT, Y 2 0 3 . CeOj, Nb 2 0 5> Ti0 2> ZrO 
2 . HfOj. Si0 2 , SiNfci^SiaN,*^^^ 
®£ *)Mmti& 1 4£(i21ilLJ: D^^ixl.; ttf 

[0038] fjlE^'- hVM 6 7(ii^'J a yZmnx-ffi 

ft* v y 3 ym. 6 1 J: 9 v 
T-ffl)j!c$*l!) . WE**- hSIS 6 7 Jim 1 OHN90KC 
t$ft*±»*fii: HHWHWra^fr* CI fc L < . 
0J;Uf. Al, Ni, Co, Cu, Mo, Rlu Pd, 
Sn, Au, Pt, Rtu I rW^JKM, Ti, Ti 
N, TiAIN, TaN, TiSiN. WN S WBN, 
CoSifcL<l±W<OK»£&MR. Ru0 2 . Rh0 2 

HiVR h - 1 v ^ § ft* *" y x y 3 y M t *< 
MXB&2tifc-mmx'ffitft2ti& z t wm u\ z 

y 5/ y 3 yw&>-mmtfmf 4>*t* . 

[0039] ^<0 < k3tcy-h«fi667*<>-y3ya« 

6 1 ± «jtt*H»#*s <**uf. \mth x ptii/y 
3>-a«6 ifr6y-hf»6 7'v*i'isma»£iJ«fi: 

[0040] *»W)#s»*3RTtt^ y 3 y»g 6 1 ± 

tfrtey- ms^is6 5o»j**«*fc-*-*fc*>*>38e 
xitzh^m^mmmnx^ztmt u\ 



MIES' 'J 3y««6 1 0*B»ti*f!IHI:3-**a*tt 

[0 04 1] JaTCIiK^^flElLh. 3-W^?fi§&£ 
ijctfS 1 o£Stigffi*#M£ LTKWHROttlHWfcfc: 
OV vc«Wt 4 tf. SB 2 OlgfHBJIRO h 5 y ?fl§g 

IthyyiSxfcDisOaymittzttifcL. ^ftAV?<o 

[0 04 2] 03S.U r H4{i#'?^*^-\'^V^^ 
Bltf>**>*i'*l*I6*S (ba r r i e r heig 
ht) fcfSH^»fc*t»mfc*Ufc0^ftS. 

[0043] Bfamzii. msimx^w^mm 
(ois^Ri/^mmm^btzmmx-hh. m3<m^^> 

>yattizK» is y 3 ywm* u BFPiaaKSfcE 

(mr. s 1 s^f^^^turrs) 

ymmmx%hT-MW\ i -'e>r%ixrzxvi'V 3 

VKi: L, K^JWI»ffi*fflV^a«««* 6 0 AW£ 

try/$^-Ky ^ y 3 ymx-ffifc 2 tifcZM.mx-ffifc 
ttzthX'^, z<r)^\&?mitfY-vy?Zi\tz 

xvi/vaymz* ^^m^comwmmmh 

ZbifiX'th. 

[0044] m 3X1^04 X\ IMBSiZEJmwW 

Mt*tm*tii&>amimia*»4 1 1 . mm 
mm 2 tmm4 3*m& 1 x±Mm®^&mt 

[0 04 5] bZbX\ 04^*^0^^/^^^ 

I 0 0 4 6 ] £tz . ±«5TOtCjl^>f rxmEWSDS 
War. ^KSb,, b 2 t e t^4ffiiJt*^4 7a. 4 

7 b *<4 1 . n^ifimm^^hrmM^m uz< 
<^ri». mz. mn*m***i'fi0mmx&z 

b 2 ti. H3^^^"C^Wtt«IPMaf$b,j:0 
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[0047] 05(i^c7)S I S^-vJtisf&lfitffll 
/97T*0. 06tifc#c7)S I S*-WCi^Atf*f6 

s. 

[ 0 0 4 8 ] H5 fcwU: J: 3 fcHBW*****?-? 

6athJtfBftA 1 E - 7 A/c m*(CHLT* 
<ltf. *fM*0M I S*-WCS^ttfiyw>S I S*-Wt 

wkmw? i e - 7 a/ c m ^ v i m t zmsztflft o . 

[ 0 0 4 9 ] J: o ^MmiM4RV : me iZjjitT® 

axlil2 5TrCtf5BW«S»«£*U Jminli2 

3fo7)SIS*^r?v:?IJl. 4 2eV£^U 
MIS*+ACS/*tt2. 35eVS«t. 
[0 0 50] £*)J:dfc:flaw>s I s^-wc^fc^gfc 
BHOM I S^'tS^fclCttNHreifaPO. 9 3 e V 
*«U IICIiKX8f|Mfl4(cffiHt^PtKKdjlb 
i-afcHfcf*. Sot. *JWi0>MI S*-WW* 

tAv^ii^s i s j: "jwsawmaMpatctto. 

[0051] m7R.vm8i±&**mi?>M i s*<wt 
mmts Mwtstffc t $ comtim&m&z* Liz? 
[0052] Aftwtii. ms.i. 2v<r>t*<nmtim 

ffltWflh 1 E - 7 b v ^ HWW^ffifciKf-fcfcfc 
ti. W|(7)M I s*^AV?oi^{iIHfc)£?>J¥S** 
2 8 AT* 9. ft*WS I S^^N'v-^0%^(i4 1 A 
*«9itf>MI S**^*tf>*&lciWteS< 
■C*40>tt, W&U:J:3fc:*fHIW>M I S^f^Aj/^ 
jW»0. 9Va«(^v-i;>*i*oa»fc'CJ&4. 
[00 5 3] H9ttHlt*Lfc*ir^^<0SW*Jj! 

yX'h 9s HI 1 UJK?l**&(c J: 9 #jft3*ifc»WI 

i*n^x p s t-- 7m^Ltzmmx'hh. 

[0054] ip.mmm.XU. *Bfm**Xi'9Wt 
(MWixf- -y Tit a*u - S^WfetflHifeJK^JKMIifei? 



Srttfc LT^SHfciW < - &1M ?;l<£R 

^/Hfc^*, AlCVD£*tf. 
[00 55] J:9BL<R9Wtitf, 09c7)J: 

Witf^UavatSUifcTMA [A 1 (C 
H 3 ) ,] „ A 1 (CH 3 ) C 1 , A 1 C l 3 %t'<0T)l-i 

■tt*W<-i''Lftft. H 2 <X N 2 0, NOj, 0 3 %b' 

[0056] *iSSfltlir;P 
RJHWiTMAfcffiHU R^^5rH 2 0^xfcL-C 

oizm%.&mzm-z>£)-g.tf&m'2>ifc. bio 

-yv|M>£S2pfc 1 . 7 5-fyf- (4. 45cm)(0f 
g**t4RT9 0flaaiBt:4jS. 
££*g(;:3. 54 V* (8. 8 9cra)«fg^tl. 
FTC 9 0«IBIBt4jfitf5tf9jS"C*i. 
[0 0 57] 4fc, rJWS-^IHfcBteXtOTftHfc 

a (xps) iMfeifctzz. mi imxmi 2iz 

*3, HI l&xmi 2X\ xmte&-£x.*ll*r-X'fo 
[0058] m^X. *WBZ%h* V'Vsfcrmk)] 

m^&zbtfX'Z&. 

1 0 0 5 9 ] II 1 3liTg&1M 3 3RV£Mim3 5 £ 

[ 0 0 6 0 ] 4-f . MitfS/U 3^iEi 

fcriy?? h*-;^#t4«iaieiiaR3 2 Sr^«t 

«3 1k*»t4T»«ffi3 3S:JBj«-4. *H 
0>1OTa5«ffi3 Stt'RWft^F- ty/S<tfcjKU s^u 

[ 0 0 6 1 3 fcfc. «rGT»«S±(cm^MS:$Alc 
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